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medium, in which multipotent stem cells are to be cultured, exclusively using apparent components supplemented with an adenylate 
cyclase activity inhibitor. 
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w m m 

IS (embryonic stem cell: ESW N %&!&£M$$ffiL (embryonic germ cell". 
EG>f$M£) > JBS'tt^S^BJJS (embryonal carcinoma cell: E CjfWJS) % 

(multipotent adult progenitor cells: MAP$Bfl&) „ J$,W-&M*E& 
flBJ@ (adult pluripotent stem cell: APS & £f$r&-g-i-5 0 £HT> - 

flBtt Sriftft Lfc * $ 5 i a* T?# 5 „- ^ <D J; 5 ^^TT^t $ fife E 

it^^$nfcES«^S^i-5^m»?:W-r 

mm&ztLtzTpx) *^tsh7^xz?~~y?mM(Dftj$.} l z.)z<m^(btix 
fc&^tzMkmmmbftz zkt>*b, nMma-±m%t<vftm\-&rtz> e saw 
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*** 2 

Sr**-t-S«F«itC»4 % jfiL?f (#i]XLk£ N l>iX^jfiLtt (fetal calf serum: 

FCS) , ^ifoii, -^jfitfi) Sr«SiPi-S„ JfiL^fttESjftBiao^'fbSrWifWU 

(leukemia inhibitory factor : L I F) j&Sfcl &ttT*5 0 (7fcS#fr^5, 1 8 
7.0 7 7f) s -tLfi^^t&^tcS^i-5ESW<D^b»J|gSrWi-6i: 

jfiLflm^flb^^ft^mife^ l i f ^ n&ma-tz iiia^ 

OfeSWtfl&S, 1 6 6,0 6 5#) „ 
(xenotransplantation) <t JL& $ %^W£<D&3£MWd$t£ %foZ>Z.b\Z.-fa 
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5 S^rfe36S*>5 0fcffl«M&5, 1 6 6,06 5^) 0 jfiL»^X.T#^<Dfi 

mto&-$tfm&tfri®i&mmmmi& mm 2001-50830 2 tmm 

15 SjBBJteSrlSSt^^Si^S^*)*^ JifB©*#T?f4-t©K*^«ffc$«;v\ 



¥31 £ JL tfcl U r <0*n JUj:£-3v ^T*38K Sr^i" 5 MM o fc 0 

£"t*3 £. b XhZ>„ rfrfcJ: «5 ^^%^}^»^jfiL^s#^E Lfc < 4: # 
5r btf^mtteZ. 
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~/vm/? ^—'Hmmwiffiyo'Mte, SQ22536 o- (ff7tKn-2- 

•7"7~)V) -Tr-V) , 2', 5' -S^S-^TtV Q-v^n^V^- 
^7f=y> 2 ' , 5 ' - v'ft^v/Tf y i/y 3 ' 7 x- h , 2', 5'- 

^Wry^S' f>&t>*MDL- 1 2, 3 3 OA 

-N- (2-:7^=./Wy^ u^^^-sv) T1P*S# n MJy^ir- l —=^^- 2— T 

^) ^e>*s^e>wi$tb«d\ xtt. sw&«iw#*/t^rv (acth) N 

h U !7 Afrj^^ K (BN P) &XfiTmi£MR&T7 s ~/i<Wti<'? 9— 
flj^T-K (pacap) Mm-^nfcillS^^^^a^^i-s^^ 
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So 
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£lc5fcU ES», EGiR EC», MAPia APS»^^ 

tt5 0 ^(Dttmm-v&z m^mm (esw j n s ^itm^u i&<d 
imm^o m&iEmb Tft?ffl&&m%%mi 3 6 7i (1997^) 
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fv—Ml^ ATPii^cAMP (i^-Y^ 7 y AMP) £r£/&£i2:5§|gre&> 

g ^ m&®m%:mfc&ft tt$*^ tmrn^^^Mz. x k> mm s*u 

c AMPHiWf 2 ^ s'ty^t-i UT#<„ Hl?LlMb-Ct4> 

*^©#^*S#*$tl/TV^5 Patel, TB et al. , Molecular 

biological approaches to unravel adenylyl cyclase signaling and function, 
Gene, 269, 13-25, 2001) 0 hT'tZZ.<D 0 % 9«^fc:oV>T, -^!>^T'(*5® 

77=/^^ 7-i?&E&Pl#f-54&a<DW-«\ SQ22536 ( 9 - 
(7h7tKD-2-77=;P) -77-V) \ 2' ) 5'-v?7^v'77;^ 
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^ N 2 ' , 5 ' - v?f t^ri/Tf / v'y 3 ' 

K 2', 5'— ^ft=3rv'rfyv'^3'-^y^7x-h, MDL-1 
2,3 3 0A (v'^ — N— (2 — 7^~/Vi/# n^l/^vu) Tif n MJ 
-l-xy-2-75y) ft if<D<b^^^}f ktU rtbb fctCALBIOCHEM- 
5 NOVABIOCHEM CORPORATION (California, USA) t£!£frbrti%fc£tlX3sV), 

sq 2 2 5 3 6 ^(Dmm^^mmmmnm-m^ti 

5 t> WtZteWK Wii, 1 u M~ 1 0 mM, 0^ KttlO^ M~ 1 mM^ft 

(corticotropin, adrenocorticotropic hormone: ACTH) s M~f~ b V 
Ifc^ff- K (brain natriuretic peptide: BNP) „ TS^IS7t^/1^>' 
— ^SH4 / fb- / ^T7 P; 5 : " K (pituitary adenylate cyclase activating 
15 ' polypeptide: PACAP) &if„ 

_L|2AC TH, BNP, P ACAP^if©^/f K^rfll^-rST ^ Z^iB^JtCO 

20 ACTHfi, 3 9fi<D7^/^^5^f K (ACTH (1-3 9) ) 

-CfcoT, N5|cffi8l~2 4©T^/i(i^l»m 25~33©75/^ 
f«i- £ otlil U N*«g 1-18 ICIIJW&KJW*^^*) 5 r. i: tfS&l £,*LT 
V^5#\ *5SMtC*5V^Ttt. ACTH (1-3 9) fcJn*., f©lf)i'T , S)5AC 
TH (1-24) N ACTH (11-24) if r. £ *STf* 3„ r.*L 

25 h<0^f- #i§, 1 nM~ 10 0/iM, 0* L<(il~10/i MOftH-^i 

±|BLfcACTH, BNP, P AC AP ^ifMm-^rtLbCO^^^^ 1/ h gft: 
ttV^ttt>ASfct::ffi«$tbTV>S^ (M*-fc£, *H#fRkfSlfS 4 , 4 15,546 
#;^«fPS:b :4fl5*8l* ($&3J8) 1178-1 1 7 91, 7 2 11^2 
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8 6-28 71 (1 9 9 8) WO MMit^X) , UtmiRSfrT 

culture minimum medium: CCMM) &£^#i&£: U rfr^teffilfMIS^ ifo. 
?tB*^> ^-fb^fiJ (fflz-l*£^ 2-*;v%-7Y^? J—jv (2 -ME) % it?-* 

UTAH'S rffl]aj#aMBft'N*ifi (CCMM) j rtU^-fb 
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^©Ir^JtLTfi, Dulbecco's Modified Eagle's Medium (DMEM), Minimal 
essential Medium (MEM), Basal Medium Eagle (BME), RPMI1640, F-10, F-12, 
a Minimal essential Medium (a MEM), Glasgow's Minimal essential Medium 
(GMEM), Iscove's Modified Dulbecco's Medium ft if 5 ^ t &X*%^ ffJlfc 

Mhtfrt. U^CCMM^ tl©I^©GMEMT*fe5 0 

mi ....... 





$t££: (mg/L) 


C a C 1 2 (^7k) 


2 0 0.00 


F e (N0 3 ) 3 • 9 H a O 


0.10 


KC 1 


4 0 0.0 0 


Mg so 4 <Mi\ti 


9 7.67 


N a C 1 


6 4 0 0. 0 0 


N a HC0 3 


2 7 5 0.00 


NaH 2 P0 4 • H a O 


10 7.80 




4 5 0 0. 0 0 




16.00 


L-T/l^~i/ • HC 1 


4 2.00 


L-v^tM^ • HC 1 


3 1.29 




2 9 2.0 0 


L-t^yHCl • h 2 o 


2 1.00 




5 2.40 




5 2.40 


L - ]) • H C 1 


7 3.10 




15.00 




3 3.00 




4 7.60 


l- h y ^b^r^ 


8.0 0 


L-fOv'y- 2Na • 2H a O 


5 2.19 




4 6.80 




2.0 0 




2.0 0 




2.0 0 
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i -^f/^f^ 


3.6 0 




2.0 0 




2.0 0 


y /j^^t^ 


0.2 0 


fT^HC 1 


2.0 0 



#f * U < tt, C CMM(' 0.1 mM«7 5; 7 ^&.T>* 1 mM M°;V\f^m 

'atyfoX*^ #!lx.f£ MEM non-essential amino acids solution 10 mM liquid 
5 (Invitrogen) t LTrf7|g£frVTV^ h<D^mir^ 0 fcVUf yRt b y £ -Mi N 

^jx.(f MEM Sodium pyruvate solution 100 mM liquid (Invitrogen) £ LTrff 

10 (L I F) ^fffctiS. ^IbWHB^Ii, tc^ ^^#^E-T5^K^fe6d> 

15 ^MiUij:, 2-^/W^7^h^^y-7K S^tf-bWb — /K T*=i 

suy'^isWMMQ z^rmfcttimm, =MJn*$W!Wk i?^iir^ 

ipt/k/s:^ t ^^m^mm, MbuMAx i (s&ft 

IS) )> T^y^ (Mx.^ V>\ L-77 = ^ L-T*^7=¥>\ L- 
v^X-f >\ L-T^^7=¥>-^ L-W^y^ L-7x77^^ L- 
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12 

L-T/^^^ N L-^^^"=^ N L-ynyy, L-tKo^n!)y> L 
5 N.N.N'.N'-rh^i, f7iP^f^^>WK ^/^7f7P 

n^^-^^-N, n, n', n' — t b ^i»£> £ 5 hm, ?^>mm 2 
t*^ i/- vm, mmm i i — vmt* ¥<ow&r hfc-e,m > tmtikm w 

io te^^^y^-mmo mz.t£* mtm®t, mmm.^ *^w 0 \ j^hm^^o 

y V, 7^=i;WtVt) ^:t«ft7n* (MxJ3!> Ag + , Al 3 + , Ba 2 
+ , Cd 2 + , Co 2 + N C r 3 + , Ge 4 + , Se 4+ S Br". I~,Mn 
2 + . F~ , Si 4+ s V 5 + ,Mo 6+ > Ni 2+ > Rb\ Sn 2 + N Zr 
15 4+ ) frhWRi$fc%> 1 SX(i-e^±©^^f t5 ©T^5o 

fc*3 % 4fSIitl©-^J(i, 2001-508302 -5§-<k$R*- TMifiltltX 

m^mm,mm^mm^i kvxmmznx&v, ^m^n^mm^m^x 

jfoifg^ (KSR) tVX Invitrogen *±/^£>8^g£tvC*5 V) > ^^A^WtB 

20 

_L1BLIF, 2-MEWKSRIi, i&^tiW^^T, ^tl-miia, 1 
~10000uni t/m 1 % l~1000 J uM N S.TJ«0. 5 — 9 0% (v/ 
v) (Dm&Wife, L< (4l00~1 000un i t /m 1 N 1 0— 1 0 0 /z 
ML &t>* 5-20 %OSr^S £ it 5 J; 5 &*rel£JB-t-3 0 *mW(Dmf&MRTf 
25 wtbb <D#m*B^fi> LTtlO^ £> B #J<Dftjf«,g £ ft 5 X 0 ft*T» 

mu £ fix t> J: < N 2 lHlXfi^:tL^_h(^[Hl^:tz:^itT^n L> B #j<^t 

S£ft5£ 5ft*T^/B£;JxT*><J;v\ ii3t, p HZMtfimmz. £ 

•57.0-8.2, 0f L<(17. 3~7. 9 tcfltf LTfffl £*L3 0 
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«fcv\ mmm<Dm&, mmmmm x~i o o o x) t vx^mzth 

So 

</K -Y*, *-^> ^3% fc3^«r£trt&*U0U JSr^ TO A 

t><Dx*h%o &mti&#m&v>M&mt b-cw\ es»s eg», ecur 

25 ^^tR-f-^o 

n — ^SBfr^n „ ^±|± (2001^) , Hogan, G. : IBS 
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: A Laboratory Manual, Cold Spring Harbor Laboratory Press, 
Plainview, NY(1994h Robertson, E. J. fg : A 
Practical Approach, IRL Press Oxford, UK (1987) ?£ if OfB^£r#@*J bTjiH 

s mm zmi-tt & \a±, * -r e s »<d ^^ik^s^ 

^7K (phosphate buffered saline: PBS) X 1 ~ 2 HI V U J ?T<£> : f£+# 
lOMj/v'y-EDTAtS (0.2 5%b!J^y-lmMEDTA, PB 

S4») ^1 5J: 9 }^JD LT 5 5 0 MJ^v^Pfi* 

#j sr^-tf pbs x^jk^^r-^ip e s mmm^mmm^mm ( c cmm+ l i f + 

2 —ME) SrSs&nU \?-<yT -i ^J?K£i0lmm&$:ftWtZ> o ~<DmmWMWL 

Mmmy.n^7^4k^fr77*^y?7^-hftfcmmis, 3 7°c N 5%co 
*mmx®k<D--'0(Dmmmmti,x^ 0.1% (w/ v ) 

&A*U -^^^^l-— hm^Ml cm 2 ^D10~1 00 0#I(^#^tt^«%g 
<= h£rC0 2 J^*^— 3 7°C > 5%C0 2 TT'it* 

i-5 o nn^^fLfcb E 1 4 t g 2 a»T117 0^) % fr 

*$£W<d&-£ L^mmmm^^xn^wmm^skm^mm^ti^^h, m 
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#tgi4^^r^>fb^-e*im^^rs r ^ °!mxh% 0 
~t%h<Dxfrz> 0 

a ^— <D?MteV MM7-f ^-7C/ (Leisehman) ffefeSr^-tf ^ ^ 

SSEA-1, 3 s 4 t^ft ifC^IMv-jj-O^^tlgtS - 
^^Rl^feSo Oct- 3 / 4 t^^R e x - 1 

GMEM S 10%KSR N 10^M2-ME, lOOOU/ml LIF, 
0 . 1 mM^lT 5: / 1 mM^tVtt b ]) r> A 

ttsii cm 2 ^^it^im i &mmu i oom&mm-tZo 

mm&i* : 3 7°C, 5%CO z 

7Hi^t^iiu &mm$M<D^ik^u~--<Dm. c/i cm 2 j m 



^^b^n^-^m (/cm 2 ) 




0 




1 ~ 5 


+ 1 
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6~1 0 


+ 2 


1 0J^_h 


+ 3 



«ua«RHffl*/h«Hftfc, (i) sikmm.mm^ (2) wt, o) 2-^^ 

^b^^y-yK (4) ^»5r»bfctO^^$^x#fc 0 fcfcU 
(1) ~ (3) a^^SfrLTV^^fclW:, (4) (Dft&tiL&m'Vftte < N if 7 

10 •tZZ.th^mT'hZo ^fc, (4) <£>«E&j!lfJ§£: Lfcm£\ (2) & (5) 

ifitf mmtox-wWk-tz^ t&x%, tfum&fc&tiim l&v^e smoig^pntM 

£ft5o i©i5*««^^^ii^U (6) 7 

-;HSv'^ 7— HflgteJWWflWtHU SQ22536 (9- (fh7tKn-2- 
25 7 7^) -77- V) , 2' ) 5 , -^7t^7f7^ 9 — n**^ 

^77=^ 2 ' , 5 ' -^^^77 / i/y 3 ' - v?*^ 7i- 2\5'- 
i^f^i/Jfy ' *^7i- MtmDL-l 2, 3 3 OA 
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-N- (2-7x-;l'^n^f;i/) Tf ^ a MJ ft- 1 -xy- 2-7 

d*b3&5^b»tR$ns^ hzwi.wm&.mmwcfcsi'*^ (act 
h) „ v VJ^m^j-y (bnp) srfFi*»77^v^7- 
■tfflStt^^K (pacap) ikatttib kmmmzmm<D&mfem&mir 

W^O^^^SliTIt, ±ISOi#%ffi^^tP, 
i«9 0^b<« > pittite, Sm«S:t>*jfe»§r-g-*^V\ 
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ftxmmztitcmm^ x y , e sm^mm-r z> r. 1 ^mxh^> r t zmw-t 



MMMi 

MmtgmMc'hmt&k LT, i/7*=^ft4>i&^ig*t& (Glasgow minimum 
essential medium : GMEM ; Sigma *±) U ^*UC ( 1 ) 1x1 0 3 U 

/ml LIF (ESGRO, Invitrogen t±) „ (3) 0.1 mM 2-^/V^7° 
h^^y— (^-J&^^^tfc) s (5) 10% (v/v) KSR 
(Invitrogen f±) %mfiU Lfc*g^$i 1 m 1 "C\ 10 0^CD^«^#t4E 
(E 1 4 t g 2 a (Hooper, M. et al. , Nature, 325, 292 (1987)) N C 
GR8 (Mountford, P. et al. , Proc. Natl. Acad. Sci. USA, 91, 4303 

(1994)) Ru^ztifrbM£L^K.vsmm) o. 1% (w/v) n^^rnm 

T«bt, if^^^fbbfcl 2 S^/KT'V— b<Dl V^/UftX\ 3 7°C. 5% 
CO z TT^#Lfc 0 

(Leischman) Vk&M. (1. 5 g Leischman Staining : Sigma |t/L^^y- 

=m=.-<Dmtftn, £L<m#>hnte*>vfc mi (g) ) „ ^^m^^ig^^ 

(2) 0.3% (v/v) FCS^r^PLT^-rS^, ¥^J17^0* 
^=»n=-^«i?)bttfc (Ell (d) ) 0 ^<D^bfrb, (1) + (3) 
+ (5) (Dm&Xtt, (2) FCSiZ^$.ft%mftik^v~-Mmz ! &mt£J&ft 

ftx$uisX^z>h^7LhtiK. 0 t.r^ mcmmm*&f& ( (1) + o) + 

(5) ) X\ >9 1 0 0 0to±©E SiMit*t5 i> *5Ht:^a~ 
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^^^^^^^fc^fdo ^<^i^,^J#tt_t:?f (conditioned medium : CM) 
ifet-^gl 0% (v/v) T?it*^^nbT, 1 0 om<DE S»£r 

itmi, ¥^7^o*^b=in--o^^ise)^tbfc mi (f) ) „ n 

5 ^TTfto 

^^^il^^KSr (1) + (3) + (5) ^tfitiffi^»U ES»fe 
3 7°C, 5%C0 2 T^ttt-r, ^rO*^b^n^-^|g^m^bfc 0 ^rO 
l/xMStJ^TOM*/^^ l fiMMi-h}) V^M^^VRTfl n 

jll$K:^b/6>&ES»^ (e) ; 

^KtUACTHM) 0 ^*3 N ®1 (a) ~ (c) f± N GMEMiLI 
F t 2 -ME^kftSiti&^fr^F C S +3fcj#»> KSR+^W^ 
F C S Lfcm-^&TFi-o 

m?£> t> (ID, sfe^iniawiittfc^i-steTO-^ o ct-3/4 <z>3§m 

t£oT, ^^&©^7°f Kit FCS^CM©<t5(J:*^3n^ ^^fg 
20 Sr#i-§^Oi:a^$nSo 

mmm 2 

25 (1) LIF S (3) (5) KSRSr^Bbfc 

mmmm^ act hx^©77 ^ ^ b 1 » mt«b u/t ^ # > 

AC TH (1-39) „ ACTH (1-24) „ AC TH (11-24) tef&tt 
Sr^cLfctfS, ACTH (18-3 9) f*^«r^$fca>ofc„ Sfc. flH4Sr^L 
fct<D(^5*>-e(iACTH (1-2 4) tfS*%3£V^&&^ U ft^^O. 1 
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PCT/JP2003/014009 



M t^M^ P ^-M^lt t fc 0 £fc, 1 0 //M ACTH (1-2 
4) ^^nbfc^#^(D^^^n^-m^^«*i5»5iS^> 0. 3%F 
CS^KttlO % CM^PB# t m^X'h^tio 

&,±<Di&m*b. gmmt&t isxvmf&mmm^mm^ cd lif, 

(3) 2 -ME, (5) KSR+ (6) AC THf©^f K^/^^Sr^AP L 



mmm3 

ACT H#S«I*K- if CD £ 5 ft v-^/^fcoi-r £|&f|t:> lfe^^«CO^ 
ACTHfl G^^^R^M7 7^ y-l-It^ACTHgtMS 
(1) 1 x 1 0 3 U/m 1 L I F, (3) O.ljuM 2 -ME, (5) 10% 

o/v) ksr n (6) i o mm ACTH&mui>tcmmmmMc'bmm 
\^ £hfcTy*^/i<m^?7~- wammxfoz (7) SQ22536 o- 

h7tKn-2-77^) -Tf^y) (Sigma) 100mM»U 
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